SPHK-2 Promotes the Particle-Induced Inflammation of RAW264.7 by Maintaining Consistent Expression of TNF-α and IL-6.
Aseptic implant loosening is a devastating long-term complication of total joint arthroplasty. It is mainly initiated by the interaction of wear debris and macrophages. However, how does the chronic inflammation persist and how to stop it is poorly understood. Sphingosine kinases (SPHKs) are an essential feature of immunosuppressive M2 polarisation in macrophages and a promoter for chronic inflammation. In this study, RAW 264.7 macrophages were exposed to stimulation with titanium particles (0.1 mg/ml), and the subsequent expression of SPHKs and pro-inflammatory cytokines was evaluated. The effect of inhibitors of SPHKs (FTY720, PF543, and ABC294640) on titanium particle-challenged macrophages was analysed. As for results, the amount of sphingosine kinase (SPHK)-1 and SPHK-2 in RAW264.7 macrophages increased in the presence of titanium particles in a time-dependent manner. Two inhibitors of SPHKs (FTY720 and ABC294640) suppressed titanium particle-induced tumour necrosis factor (TNF)-α and interleukin (IL)-6 production in RAW264.7 macrophages. These findings suggest that persistent stimulation with titanium particles may lead to a consistent release of TNF-α and IL-6 via SPHK-2 activity, which may lead to aseptic implant loosening. Appropriate regulation of SPHK-2 may serve as a potential new strategy in the treatment of aseptic implant loosening.